Redox-regulated molecular chaperones.
The conserved heat shock protein Hsp33 functions as a potent molecular chaperone with a highly sophisticated regulation. On transcriptional level, the Hsp33 gene is under heat shock control; on posttranslational level, the Hsp33 protein is under oxidative stress control. This dual regulation appears to reflect the close but rather neglected connection between heat shock and oxidative stress. The redox sensor in Hsp33 is a cysteine center that coordinates zinc under reducing, inactivating conditions and that forms two intramolecular disulfide bonds under oxidizing, activating conditions. Hsp33's redox-regulated chaperone activity appears to specifically protect proteins and cells from the otherwise deleterious effects of reactive oxygen species. That redox regulation of chaperone activity is not restricted to Hsp33 became evident when the chaperone activity of protein disulfide isomerase was recently also shown to cycle between a low- and high-affinity substrate binding state, depending on the redox state of its cysteines.